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Objective: Cerebrovascular disease is commonly associated with coronary artery
disease and is a major risk factor for cardiac surgery. Concomitant coronary artery
bypass grafting and carotid endarterectomy may reduce the risk of stroke; however,
this staged operation is effective only for extracranial lesions. The strategy for on-
pump coronary artery bypass grafting for patients with intracranial vascular steno-
sis is still controversial.
Methods: The subjects were 157 consecutive candidates for coronary artery bypass
grafting who underwent computed tomography and digital subtraction cerebral angiog-
raphy preoperatively to check for cerebrovascular disease. Additional single-photon
emission computed tomography was performed to evaluate cerebral ischemia, accord-
ing to the neurologist’s request. Patients with diffuse intracranial vascular stenosis
impossible to treat with percutaneous transluminal angioplasty underwent off-pump
coronary artery bypass grafting. Patients with a circumflex coronary artery lesion first
underwent percutaneous transluminal angioplasty for cerebral vascular stenosis fol-
lowed by secondary on-pump coronary artery bypass grafting.
Results: Three patients were selected for staged operations. Percutaneous translu-
minal angioplasty was performed for 4 intracranial stenotic lesions. All lesions were
dilated successfully, and no complications developed during or after the procedure.
All patients tolerated staged coronary artery bypass grafting and were extubated
within 1 day without any mental disturbance. No further neurologic complication
occurred, and computed tomography performed postoperatively revealed no signif-
icant changes.
Conclusion: Staged on-pump coronary bypass after percutaneous transluminal
angioplasty for cerebrovascular disease may reduce the risk of stroke during car-
diopulmonary bypass, and it is useful especially in patients with intracranial cere-
brovascular disease.
Cerebrovascular disease is commonly associated with coronaryartery disease and is one of the major risk factors for coronaryartery surgery. In the treatment of such patients, concomitant coro-nary artery bypass grafting (CABG) and carotid endarterectomymay reduce the risk of stroke. However, endarterectomy is effectiveonly for extracranial lesions. There is almost no surgical interven-
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tion for intracranial stenosis.1 We performed staged CABG
after percutaneous transluminal angioplasty (PTA) for
intracranial vascular stenosis in candidates for CABG with
severe cerebrovascular disease.
Clinical Summary
Preoperative Evaluation
From June 1996 to December 1998, a total of 157 consecutive can-
didates for elective CABG underwent preoperative brain computed
tomography and digital subtraction cerebral angiography. Additional
single-photon emission computed tomography (SPECT) was per-
formed to evaluate cerebral ischemia according to the neurologist’s
request. Cerebral ischemia was diagnosed in 7 (4.5%) of these
patients, and 4 who had contraindications for PTA underwent off-
pump CABG without cerebral artery intervention. Three other
patients with multivessel disease including circumflex artery stenosis
underwent staged CABG after PTA for cerebral vascular stenosis.
PTA for Intracranial Vascular Stenosis
The indications for PTA include brain ischemia on SPECT with
more than 60% angiographic stenosis.2 PTA was performed in 4
vessels in 3 patients. All of the lesions were intracranial, and the
locations of the lesions are described in Table 1. Diffuse stenosis
was a contraindication for PTA because of the high risk of stroke
during the procedure. Successful angioplasty was defined as a
reduction of the stenosis to 50%. No complication occurred during
or after the procedure, and angiographic follow-up 5 days later
revealed no restenosis in any target vessels.
Staged CABG
Second-stage CABG was performed within 5 days after success-
ful PTA, as confirmed by catheterization restudy. Cardio-
pulmonary bypass (CPB) was established with mild hypothermia,
and alpha-stat arterial blood gas management was used. Complete
revascularization was performed with at least 2 internal thoracic
arteries. Operative characteristics are described in Table 2. We
also used intra-aortic counterpulsation to maintain pulsatility of
the cerebral circulation during cardiac arrest, but the intra-aortic
balloon was removed immediately after the operation in all
patients. No mental disturbances developed, and the patients were
extubated within 1 day. Two neurologists examined the patients
before and after the operations to evaluate neurologic deficits. No
new neurologic findings were noted, and postoperative brain
computed tomography showed no significant change compared
with preoperative images. All patients were discharged without
neurologic or cardiac complications.
Discussion
Recent advances in off-pump CABG may reduce the risk of
stroke during cardiac surgery, and the left anterior descend-
ing and right coronary arteries are easy to access. However,
revascularization of the circumflex artery may cause hemo-
dynamic instability, especially in patients with poor cardiac
function.3 The fact that completeness of coronary revascu-
larization is an important predictor of the long-term results
of CABG in patients with severe left ventricular dysfunc-
tion4 indicates that CPB still plays a major role in CABG.
TABLE 1.  Preoperative characteristics of the patients with brain ischemia detected by SPECT
No. Age (y), sex Diagnosis Preop symptom Site of CI on preop CT
1 62, M OMI, CHF Left hemiplegia Multiple
2 62, M AP None Basal nucleus
3 72, F OMI None None
4 74, M OMI TIA Multiple
5 74, F AP None Basal nucleus
6 49, M OMI, CHF None Multiple
7 49, M CHF, post CABG TIA Multiple
TABLE 1—Cont’d
No. Site of stenosis on preop angiography Site of PTA Result Surgical strategy
1 Right MCA Right MCA Successful Staged on-pump CABG
2 Right VA/left ICA (distal) Left ICA Successful Staged on-pump CABG
3 Bilateral VAs/bilateral ICAs (distal) Bilateral VAs Successful Staged on-pump CABG
4 Right ICA/right MCA/right ACA (diffuse) Not done — OP-CABG + stenting
5 Bilateral ICAs/left MCA (diffuse) Not done — OP-CABG + stenting
6 Bilateral VAs (diffuse) Not done — OP-CABG + stenting
7 Bilateral VAs (diffuse) Not done — OP-CABG
ACA, Anterior cerebral artery; AP, angina pectoris; CABG, coronary artery bypass grafting; CHF, congestive heart failure; CI, cerebral infarction; CT, com-
puted tomography; ICA, internal carotid artery; MCA, middle cerebral artery; OMI, old myocardial infarction; OP-CABG, off-pump coronary artery bypass
grafting; SPECT, single-photon emission computed tomography; TIA, transient ischemic attack; VA, vertebral artery.
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Therefore, in patients requiring CPB, cerebral vascular
stenosis is still a problem. Many reports of concomitant
CABG and carotid endarterectomy have been published,5
but strategy for candidates for on-pump CABG with
intracranial vascular stenosis is still controversial. We
selected PTA to treat intracranial vascular disease. There
are many reports of intracranial PTA, and the results have
been acceptable in view of the serious nature of the condi-
tion.3 Some aggressive surgeons may consider that these
patients should undergo off-pump CABG including the cir-
cumflex artery. However, off-pump CABG is not available
at all institutions where CABG is performed, especially for
the circumflex coronary artery.3 On-pump CABG still plays
a major role in complete revascularization for coronary
artery disease. If the coronary disease is accompanied by
intracranial vascular stenosis, PTA may reduce the risk of
stroke during CPB. Although SPECT was performed by
neurologists on highly selected patients and digital subtrac-
tion cerebral angiography of intracranial vessels can be per-
formed easily during preoperative catheterization, we must
be concerned about the cost-effectiveness of these diagnos-
tic approaches. They may be unnecessary unless the physi-
ology of CPB could cause problems for the cerebral circu-
lation. However, the fact that the risk of stroke in this
population is higher than in patients who do not have these
problems5 indicates that staged on-pump CABG after PTA
is useful, especially in patients who require complete revas-
cularization, including the circumflex artery, with intracra-
nial cerebrovascular disease.
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TABLE 2. Operative characteristics of the patients undergo-
ing staged CABG 
No. of  diseased No. of ACC time CPB time
No. vessels LVEF (%) grafts (min) (min)
1 3 17 4 77 150
2 2 54 2 50 115
3 3 35 3 56 122
ACC, Aortic crossclamp; CPB, cardiopulmonary bypass; LVEF, left ventric-
ular ejection fraction.
